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We present a new method for extracting semantically related information dynamically without
using explicit representations of relationships between data items. This method is used to provide
a fundamental function for realizing semantical information acquisition in multidatabases systems.
This method provides a function for recognizing the context and computing the equivalence and
similarity between data items dynamically according to the context.
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$Q=(\mathrm{q}_{1}, \mathrm{q}_{2}, \cdots, \mathrm{q}_{n})$
$\mathrm{q}_{i}$
3. $\mathcal{I}$
$\mathcal{I}:=Span(\mathrm{q}1, \mathrm{q}2, \cdots, \mathrm{q}_{\nu})$ .




i.e. $P_{\lambda}:$ : $\mathcal{I}arrow span(\mathrm{q}_{i})$ .
$\Pi_{\nu}$
$\Pi_{\nu}$ $:=$ $\{$ $0,$ $P_{\lambda_{1},\lambda_{2},\lambda_{\nu}}P\cdot,$.
$,$
$P$ ,
$P_{\lambda_{1}}+\mathrm{P}_{\lambda_{2}},$ $P_{\lambda_{1}}+P_{\lambda_{3}},$ $\cdots,$ $P_{\lambda_{\nu}- 1}+P_{\lambda_{\nu}}$ ,




$Sp=$ ( $\mathrm{u}1,$ $\mathrm{u}2,$ $\cdots,$ up)
$\epsilon_{s}(\epsilon_{s}>0)$ $S_{p}$ $S\ell$ . $(s_{\ell})$
$’\in T\ell,$ $\Pi_{\nu}\ni P\Xi_{S}(sp)$ $S_{p}$ $\Pi_{\nu}$
$\{\mathrm{u}_{1,2,\ell}\mathrm{u}\cdots, \mathrm{u}\}$ $A$ -
$S_{p}$
1. $\mathrm{u}_{i}(i=1,2, \cdots, \ell)$
$\mathrm{q}_{j}$ $u_{ij}$
$u_{ij}:=(\mathrm{u}i, \mathrm{q}_{j}),$ $j=1,2,$ $\cdots,$ $\nu$ .
$\hat{\mathrm{u}}_{i}\in \mathcal{I}$


























( “ ” )
( “ ” )D,d8
$\mathrm{m}$
$\mathcal{I}$
$\hat{\mathrm{u}}_{i},\hat{\mathrm{u}}_{i}\in \mathcal{I}$ , $i=1,2,$ $\cdots,$ $m$
$\epsilon_{ds}(\epsilon_{ds}>0)$
$\mathrm{t}$ $:=$ $( \sum_{i=1}^{m}u_{i1},$ $\sum i=1mui2,$ $\cdots,$ $\sum_{i=1}^{m}u_{i\nu})$




$A\ovalbox{\tt\small REJECT} Ax(\mathrm{t}, x)$
$\Lambda_{\epsilon_{ds}}$
1. $\Lambda_{\mathcal{E}_{c\mathrm{J}\backslash }}.$.
2. $\mathrm{i}$ 1 $\nu-1$ 3 6




6. $\mathrm{i}$ 1 3
$D_{\epsilon_{ds}}$









$\rho(\mathrm{x}, \mathrm{y};s_{f})=\sqrt{\sum_{j\in\Lambda_{\epsilon_{\backslash }}\backslash \Lambda\epsilon d_{S}}\{cj(sx)(X_{jy_{j}}-)\}^{2}}$
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( “ ” ) “software” “$\mathrm{h}\mathrm{a}\mathrm{r}\mathrm{d}_{\mathrm{W}\mathrm{a}}\mathrm{r}\mathrm{e}$” $\text{ }$ “software”
“software” $\mathrm{q}_{1}$ , q2
“software”





(a) ( $\mathrm{h}$ a $\mathrm{r}\mathrm{d}$ )
(a) \tau ---P


















$(\mathrm{u}_{i}^{l}, \mathrm{q}_{j})$ , for $(\mathrm{u}_{i}, \mathrm{q}_{j}’)\cdot gj>=0$
$0$ , for $(\mathrm{u}_{i},\mathrm{q}_{j})\cdot g_{j}’<0$
$G^{+}(\mathit{8}_{l}):=(g_{1}, g_{2}, \cdots, g_{\nu}),$ $j=1,2,$ $\cdots,$ $\nu$
, $i=1,2,$ $\cdots,$ $n$
3. \^u $\in \mathcal{I}$
\^u $:=( \sum_{i=1}^{n}u_{i}^{l},$
$\sum_{i=1}1u,$ $\cdots,$
$\sum u^{J}i\nu n\prime i2)i=1n$
3
“ $3(\mathrm{a})(\mathrm{b})$ $3(\mathrm{a})$ “hard” $\text{ }$
$3(\mathrm{b})$ “soft” $3(\mathrm{a})$ q2
$3(\mathrm{c})$





$\mathrm{x}:=(x_{1}, x2, \cdots, X\nu),$ $\mathrm{x}\in \mathcal{I}$
$\mathrm{y}_{i}:=(yi1, yi2, \cdots, y_{i}\nu),$ $\mathrm{y}_{i}\in \mathcal{I}$
, $i=1,2,$ $\cdots,$ $m$
2. $\mathrm{G}^{+}(s\iota)$ $\mathrm{q}_{j}$
3. $\triangle_{h}$ $\infty$ $\mathrm{z}$ NULL
4. $Y$ $\mathrm{Y}$
$\mathrm{z}$
5. $Y$ $\mathrm{q}_{j}$ $x_{j}$ $y_{kj}$
$(1\leq k\leq m)$ $\mathrm{y}_{k}\in Y$
6. $\mathrm{q}_{j}$ $\pm\triangle_{h}$ y $\mathrm{z}$
7. $\mathrm{x}$ $\mathrm{y}_{k}$ $\rho(\mathrm{x}, \mathrm{y}_{k})$












:ditch, 1. $\mathrm{n}$ . Narrow waterway for draining fields,
roads. 2. v.i&t Go,...




ditch, 1. $\mathrm{n}$ . narrow waterway for draining fields,
roads.
street, $\mathrm{n}$ . road lined with buildings.
$\mathrm{f}\mathrm{i}\mathrm{l}\mathrm{t}\mathrm{e}\mathrm{r}-\Downarrow 2||$
ditch narrow waterway for draining fields roads
street road lined with buildings
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street road lined with buildings
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street road line building
$\mathrm{f}\mathrm{i}\mathrm{l}\mathrm{t}\mathrm{e}\mathrm{r}- 6\Downarrow||$









$. . . 0 . . . 0 . . 1 . . 1 . .$












[1] Batini, C.,Lenzelini, M. and Nabathe, S.B., $ttA$ comparative analysis of methodologies for
database schema integration, ” ACM Comp.
Surveys, 18, pp.323-364, 1986.
[2] Fang, D., Hammer, J., Mcleod, D., $‘ {}^{t}The$ identification and resolution of semantic heterogeneity in
multidatabase systems, ” Proc. 1st Int. Workshop on Interoperability in Multidatabase Systems, pp.
136-143, Apr. 1991.
[3] Gallant, S.I., $‘ {}^{t}A$ practical approach for presenting context and for performing word sense disam-
biguation using neural networks, ” Neural Computation, 3, pp.293-309, 1991.
[4] Pu, C., ttSemantic based integration library: A proposal for cooperative research for semanitic in-
teroperability, ” Proc. Workshop on Multidatabases and Semantic Interoperability, pp6-9, Nov., 1990.
[5] T. Kitagawa and Y. Kiyoki, “A mathematical model of meaning and its application to multidatabase
systems,” Proceedings of 3rd IEEE International Workshop on Research Issues on Data Engineering:
Interoperability in Multidatabase Systems, pp.130-135, April 1993.
85
[6] Y. Kiyoki and T. Kitagawa, “A metadatabase system for supporting semantic interoperability in
multidatabases,” Information Modelling and Knowledge Bases (IOS Press), Vol. V, pp.287-298,
1993.
[7] Y. Kiyoki and T. Kitagawa, “A semantic associative search method for knowledge acquisition,”
Information Modelling and Knowledge Bases (IOS Press) (to be published), Vol. VI, 1995.
[8] T. Kitagawa and Y. Kiyoki, “A new information retrieval method with a dynamic context recogni-
tion mechanism,” Proceedings of 47th Conference of International Federation for Information and
Documentation, pp.210-215, Oct. 1994.
[9] Y. Kiyoki, T. Kitagawa and Y. Hitomi, “A fundamental framework for realizing semantic inter-
operability in a multidatabase environment,” International Journal of Integrated Computer-Aided
Engineering (John Wiley & Sons), 2, pp.3-20, 1995.
[10] Y. Kiyoki and T. Hayama, “The design and implementation of a distributed system architecture for
multimedia databases,” Proceedings of 47th Conference of International Federation for Information
and Documentation, pp. 374-379, Oct. 1994.
[11] Y. Kiyoki, T. Kitagawa and T. Hayama, “A Metadatabase System for Semantic Image Search by
a Mathematical Model of Meaning, ACM SIGMOD Record,ACM SIGMOD Record, Vol.23, No. 4,
pp.34-41, Dec. 1994.
[12] Sheth, A. and Larson, J.A., $‘ {}^{t}Federated$ database systems for managing distributed, heterogeneous,
and autonomous databases, ” ACM Comp. Surveys, 22, pp183-236, 1990.
[13] Sheth, A. and Kashyap, V., $ttSo$ far (schematically) yet so near (semantically), ” Proc. FIIP
$\mathrm{T}\mathrm{C}2/\mathrm{W}\mathrm{G}2.6$ Conf. on Semantics of Interoperable Database Systems, Nov. 1992.
[14] Shimizu, H., Kiyoki, Y., Sekijima, A. and Kamibayashi, N., $ttA$ Decision Making Support System
for Selecting Appropriate Online Databases, ”, Proc. 1st Int. Workshop on Interoperability in Multi-
database Systems, pp.322-329, Apr. 1991.
[15] Yu, C., Sun, W., Dao, S., Keirsey, D.,
$\ell‘ Determining$ relationships among attributes for interoperability of multi-database systems, ” Proc.
Workshop on Multidatabases and Semantic Interoperability, pplO-15, Nov. 1990.
[16] Ogden, C.K., “The General Basic English Dictionary, ” Evans Brothers Limited, 1940.
[17] “Longman Dictionary of Contemporary English, ” Longman, 1987.
[18] Hill, L.A., “Penguin English Student’s Dictionary, ” Penguin Books Limited, 1991.
86
